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(57) Abstract: An object of the invention is to provide a 
substrate processing device capable of automatically re- 
covering a normal-state substrate without human inter- 
vention. A substrate processing device comprises a sub- 
strate holder (26) for holding substrates (12) in multi- 
stage, and a substrate transfer machine (34) for transfer- 
ring substrates (12) to the substrate holder (26), and the 
substrate holding state of the substrate holder (26) is de- 
tected by a detecting section (60). The detecting section 
(60) has photosensors (64a, 64b), A control section (66) 
is installed. The control section (66) eflbcts such that 
a detected waveshape from the photosensors (64a, 64b) 
is compared with a normal waveshape so as to transfer 
other substrates (12) by the substrate transfer machine 
(34) than at least those decided to be abnormal. 

s«i z^^mz^^-t^m^^nm^e t. 

t^^mtm^S^eoiz^^j^^tstiho ^fiigP 

601*. yyf h^>-*^64 a. 64b$^U. Z 
<Dy^ h-tZ^-^^-e 4 a. 6 ^bt^i^^^tStltz^ 



66... OOhTTROL SECTION 
68... DRIVE SECTION 



wo 2005/031851 Al llliDliiillMlilllDiiliiinn 



BW, BY. BZ. CA, CH, CN. CO, CR, CU, CZ, DE. DK, DM, 
DZ. EC. EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID. IL, IN. IS. JP. KE, KG. KP, KR, KZ, LC, LK, LR, LS, 
LT. LU. LV, MA, MD, MG, MK, MN. MW. MX, MZ, NA, 
NX, NO, NZ, OM, PG, PH, PL, PT. RO, RU. SC, SD, SE, 
SG, SK, SL, SY, TJ. TM, TN, TR, TT. TZ. UA, UG. US, 
UZ, VC, VN, YU. ZA, ZM, ZW. 

(84) m^m (^TPiOtsi^^^j . ±x(Dmm(0!KtA^miy^'^ 

ARIPO (BW. GH, GM, KE. LS, MW. MZ. NA, SD, 
SL, SZ, TZ, UG. ZM, ZW), 3.—^ *>T (AM, AZ, BY, 
KG, KZ, MD, RU. TJ, TM), 3 — Q /< (AT, BE. BG. 



CH, CY, CZ. DE, DK, EE, ES. FI, FR, GB, GR, HU, EE, 
IT. LU. MC, NL, PL, PT. RO, SE. SI. SK, TR). OAPI (BF. 
BJ. CF, CG. CI. CM, GA, GN, GQ. GW, ML, MR, NE, SN, 
TD. TG). 

— mvstm^m^* 



wo 200S/0318S1 



1 



PCT/JP2004/013791 



m m m 

[0002] z(Dm(Dmm^mmmt\.x. mm^^^m^^n-r^mm^WMct. ^<Dmm^ 
[0003] mm^ff^i^x^u^tifcm. xftmm^f}^hm^m^ny^M^ritcm. ^jt^tn^^ 

KMl^xmm.^i:^^i>^jEnxh^7!>^mf^ir^o 

mm\mthmxmm7f)^%nmf)-h^^imT\^x^M^^^t\^^^^wm^ 



wo 2005/031851 



2 



PCT/JP2004/013791 



So 

[0005] 4- H . S^^a3^^{-*3V N-c. -xm^^-^ti?>7i^^^^<-y'-^^^^^M^ \ 

2 

[0006] ^|s:|§ig<^) @ 6<Jf* . X(D^^'$t-r^Z.tti<. i itj6*)tCjE^^^{cfe5S«^Ismx-r 
[0008] ;4^^PJ0^2co#mi-rSi:-^}*^ S^ftta^t. MfES«Ma^lJ:#AWIB-e 



wo 2005/031851 



3 



PCT/JP2004/013791 



[0009] :^^m(Dm3(D!fi^mt-r^t^sn. mmmM^i^i^w.:fo\^ii^^^i^^^^ti 

nts&i&(ouw^mm^tmvsi^tvrzml&&.^^(DmiK^mm.^mmKx^m 
[0010] y^^m<Dm4(Diii^mt-r^t:i^fii. mmmn^i^mw.:f7[^i^^mz.^w:^ti 

mim-r^T.mt.mmm^^i^M.i^^n^^x\,^^mu<Dumkm^Wi^-r^T. 
nt.m^<D^n^mf)m^tmm^thfzmm}if^f^<Dmm^m^^imi^x^m 

m^^mmv. mmvxot-rmmmm^mi<Dmm^x7i^m^(D^wi^mi>^iEn 

[0011] mm^mi-i. mmtmwT^^fcmmsii^(D^x<Dmu^^mmi^x^m'r^x^ 
T'>/jj<i:t m-r-o(Dm^&.i^(Dmm^^Wimi^x^mi-^x^ i^mm^um 

[0012] ^mm(Dmmmmmm.i^^ni-£. mm<D^^^n'?i^^tc^x. mm<D^w^m 
^i^^u<}^^j:<th^^tnm^tiitmm.sj^i^(7)mm^^mmi^x^m-r^xm 



wo 2005/031851 



4 



PCT/JP2004/013791 



#5o 

[0013] mi'i>^^m<Dmmmwnm^mm^^m±i^t:^-tMmm'(^h^o 
[0014] iik\^:^^m(Dmmwm^mmi^m<s^^xmm-r^o 

I6i^{c«. #A$tbfc5i<5/Ki4^^i^1f i-Sfc^^>0;^7-^r5/^fflB22;6S^^tb^^TV^Se * 

2 2 
2 

[0015] J;i!eUfcjK5/Kl4i:bT«FOUP*SfflV>btL-C*5»), 7K5'K14<^— (MStC^ttbtl/ 



wo 200S/0318S1 



5 



PCT/JP2004/013791 



2 2 

xK^/KJif-— ^-^-28*s^ttb*T.TV^5„ )i}<5'K:r— :?'-^28, ;&-fe5/haa22S.t5 
Am^7^-v^l8P^<D7K:yKl4(D«S!i^{*. :tJ±^yh^mm30i^X'oXni^ti^o 

[0016] N ^■?-v?^24oi^^as(j:(*. w^(omBLi2^mz.wsi:r^^^nMc2Qii. m 

2 

^gM'g*fc-erM32^.jK5^K;^— 7'-^28±<^>i^5/K14i:S«M'^*3-e:^e32 
^<^^-eS^12(^«9!ill^^T5m=K^«^34<^;65^^tb^^-CV^So *fc. N^/>°-i^^ 

6ii. #|^#S-CfcS^— h^l^^— ^38{^J;oT«!iS^36'~-c2— K$;h.> XfiAftj® 
r36;i»*bT>'P— K$n«)o «!;a!lF36tt. S*R12C0*aia't'Jiil^«. !)^Pv'^r5'i5'40 

[0017] m^±mmmmmi^m^mmmmmwiio<ow}m^^^ ^x^m-r^o 

AGV-^OHT/jtt'{cJ;«5S(t:i6<D^|f|S;()*b«8ill^*L/c7K5'Kl4tt. Attl^T^ 
-i;'l8lc^{l$n-5o AW^7^-v'i8t;L«®$tbfc7K5'K14«. ;i7-fe5/h^^#30 
lcJ;oT. m.t^^^yh'yt—:f-r28±izm^^ri^^\ Xii—M.:^-^^yhm22iz:^hyi^ 
^f\,tzm^^^yV:t-zf-r2S±izmvk^i^^o yr^^yh^:t--::^i-28±iz.mM^rifc:^^y 
Kl4fi. zKyK:^— 7''^28lCio-C7KyKl4<D^^7jsSl^$tb, JKs'Fl4(Z)f^laJ# 
ia^;&SN /N°-v^^24<^#BB^tjgii$n5o 

2 

[0018] ^^mm34iZ^^X. N /^-i^^24©#ffl^«iilUybJ|^^05i^i/Kl4 

2 

l^;5^^^l2^lrlRmi-e Sfm$tvfeS«l2«. ^teS-a':bii:$§®32{cior^i 
[0019] S«{5^i^:ir26--(D^*gl2©^j^dS^Tbfc?'jie>l^ > «!!S^P360j^ P i^^y^40 



wo 2009/031851 



6 



PCT/JP2004/013791 



[0020] i2i3t^*5v ^r . ±mfiikmiP36<Dmi!im)^i)^^^tix\r^^o mmfpsen, mx.\t^ 
^(sio )^(DmmBnmt)^ibti:^T'>i?-^^-zf42^m-r^o z.(DT^^~-'f-=u 

2 

[0021] ^4st;f^5(c^^-rj;5{-x mmw%2Qn.. m^\t^^. m^^n^t>hfi.^ 

^J;t^^3:^<^>^1^50;JSilil:;^Ip]^^W^-SBM^^^^ :itt^^tt50{c?i^fi£$tbfc^ 

«l^{5:{*:54t. ^<D5^«fea:*:<*:54±X-^i«ibt-S±:>''f-if;*:<*=56<!:Sr#-rSo 
afe^'-f— if^#:56lc:|*«^J;lt^4o<Z)y>f— tJ*58a, 58b, 58c, 58d35SipfT(Cjlit)'S 
J;9^^:@^$tuTV^S„ *fc. 5|^«fe«l*{*:54±{c«S'J^;''f-i^*#:57d5±:y-f-1f 
3|c{*:56i:{i-{*:tc^^ib-C#5t*(i:, ^yw'--y*;*ci4:56i:{4aflllr:UT^mib-e# 
SJ;5(J:®!tte>nTV^5o :i<^§iJ5'-Y— f**#^57{;:«:. ^y-f— ^58e;5Stffi&Lfe4o<?5 

;as-e#su aT^<^5^>f— r58e^;Bv^Tl^^c<z)^c=.i?^^il^^fe(t^c^^«)i-s 

S«12t©^>lrlx^nyh^iatt. iiS<^S«12t{iS'S5JK5'K5&^e)^^^StR59 

[0022] 7K5/Ki4»c«, m^\i2^^<r)WSL\2imM\^f\.xm. mmwmA\z.i:}owsL 
\2^mw^^^2&^'^mjL\-%mwLxnM.2^t^hm'^-r^m^. 5oo;^D5/h 



wo 2005/031851 



7 



PCT/JP2004/013791 



[0023] ^^^mt\.x(Ditk^mon. ^mm^i^54izni'fhtixy^ ^So ^Lcom^mon 

. 5p^f :i5;2o(Z>r— A62a. 62b^#L. ^T— J>.62a, 62b;55^««Ms:(*:540ffll|® 

T-lHlib-CtSiplC^ttbtU-CV^So ^T— A62a. 62b(D5feffi#)£tv:fix — 

o ^<J^i^A26{Cii^^$tLfc^tgl2<^)^Sp^^^Sr^^-rS#'^{4. T-A62a. 6 
2h%:mm.'9kWM>26mizmW}m^U 7;i-h•fe>i^64a, 64bO^«i;6S^12Sraii 
S«3gj«fcBi34SrS«<!i^i^:ir26Tili3d-^±«S*-e^ibU. y^V-^i^ 

64a. 64bOtfe^ttl;t>^^=i5'1-So S*R^««834{Cj:«9^«12^mtR{55:i^ 
^2G\Z.mmir^Wt'k\i. T— -^62a, 62bS:SS^^i^Affl!lf-IllS)l-x T— A62a 

[0024] mSl^^-Ti^f-, 7;*-h-fe>'1^64a, 64b*>btb|;^$iX^T-:^o^{t-^{i, m^^^i^ 

IBiblHJ68Sr^b-CS«j|^««l34Sr^J^fiii-So 

[0025] mzw^i2<Dm'^^m<Di^^\z^\i^xm^-^^o 

1^6 (a) {C^-rJ:5t-. S*g{*:i#:ir26(Z)±®A»b^-ClS3te^^=-64adS;&ffl!j{j:fc«5, 
^3t^^64bdS:fe{|ij{cfc5tb. ;itLblS3fe^^64ai:S3fe^^64b«:^<5^itM-2 
6oS^^®^B!|{cgam$i^-cv^5t-t-^o l2l6(b){c^-t■J;5^-^ S^i2{4. mmi^W^2 

;ic^o ia6(c), (d){;:^-t-J;9lc,m*£i2<^m^^St-(i^<^J:5?5:^<^^sfcSo 
A. ^T/2*fcfl:/i?) 

E. ^T/ttj;^?^T(ttI®^T) 

F. #Jtb/*4'#JtL 



y/O 2005/031851 



8 



PCT/JP2004/013791 



H. #JtL/m^f JtV 

J. mm.mv 

[0026] 137 (a) ^CjoV^-C, ^St^S(-^-r^^;i-h-fei^i^64a, 64hi)^h(DiBWmt)m0hi)^ 
mi&12(DUW^mt^jEn<Dm^ti. 7;4-^•t:^i^64a. 64ht)^ibm:h^M^Mi^ 

-^;5s_hfflyi;i-f *v5o miSLi2i)mm'^%nm52i}^h%y'r^t. ^nmr^t 

ia3{C^U/ci5){r, T— A62a, 62b^B;Kt*:^^Jr26{H!JlC[Hllb@^L, ^^K^^^ 
34;SrSt£iSrl#J.-26(DaT«S;5>^-;^)^«-C±#$-ti:, y^h-^>^e4a, 64hlz.X 

^mmi2(DJ^mkm%:^^-r^. y*v'^i^Q4a, Q4h<D^%/^%(D%m-b^T 

[0028] ^^fc(^x^7'yyS12^^:*3V^-C{^. :7;i-^■fei^1^64a, 64b*>bA:^$iXfcT'^n^^ft-^ 
Sry'i^tJ'/Ht-^t-^tfeb. y^Y-^l^^Q4a, 64ht^h(D^^mti^^:mfx-t^o -©7 
;i-h-fe>'1^64a, 64bd^e><?3tli;0^tfff*^ :7;^-h^r>'1^64a. 64b*^^<D^^^?10^IE 

[0029] ^(n>7^y-:/rfS \4\z.^\ ^Tfi. ^*n.a^'CfcS^-^*Q'aM-e4>Sji»>^i|^J^-t-So ^ 



wo 2005/031851 



9 



PCT/JP2004/013791 



iyZfS24Km^. 5*S:^T^-lSlHl»l5l-rSo ;^X5'7'S22{C1*3V>T. M^tL-X 

)i49JS$ttfcm'^ji> ;^v^5/:/S26{^ii^, jE'ft'*^^{cfe;5S^i2(7);^A^tS:^^ 



wo 2005/031851 



10 



PCT/JP2004/013791 



[1] m^mm^t. 

mm<D^n^mt^m'^tmm^titc.mmsii^(Dmmi:mm^mmicx^m-r^ 
•r^mmu mm.2;iotirmiumwmjDmm'^xt^mm<D^nmm'^iEi^t 



wo 2005/031851 PCT/JP2004/013791 

1/8 

[121] 




wo 2005/031851 

mi] 



2/8 



PCT/JP2004/013791 



JO 

22 




wo 200S/031851 
[1^4] 



4/8 



PCT/JP2004/013791 



58a 58b 58c 




wo 2005/031851 PCT/JP2004/013791 

5/8 



26 



6/8 



PCT/JP2004/013791 



(b) 

50 




7t?— hiESgl \ 



7t?— hmmm ' 



D. ^T/^:^^T 

G. 

H. iijtL/^:^iii+t 




iE^t^^ i— i T 

'I '! 



wo 2005/031851 PCT/JP2004/013791 

7/8 



[1217] 



]Esis(^@%agj:>-j) 



B □ 



(a) 




I 



« 





iE«Ut«0 



(b) 




wo 2005/031851 PCT/JP2004/013791 

8/8 



cms] 



SIO 




(1 ~57.P-V K^) 



S18 



820 



S22 



N 



S26 



-fSlalilR 



ftHi^micrialilK 



'S28 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/013791 



A. CLASSIFICATION OF SUBJECT MATIBR 

Int. 01'' H01L21/68, H01L21/22, H01L21/324 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl'' H01L21/68, H01L21/22, H01L21/324, H01L21/205, H01L21/31, 
H01L21/365, H01L21/469, H01L21/86 



Documentation searched other than minimimi documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 11-54593 A (Kokusai Electric Co,, Ltd.)/ 
26 February, 1999 (26.02.99), 
Par. No. [0033]; Figs. 1 to 4 
(Family: none) 

JP 6-236910 A (Tokyo Electron Yamanashi Ltd.), 
23 August, 1994 (23.08.94), 
Par. Nos. [0043] to [0046]; Figs. 1 to 10 
(Family: none) 



1-4 



1-4 



I I Further docmnents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"B* earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure; use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



**T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&f' document member of the same patent &mily 



Date of the actual completion of the international search 
29 November, 2004 (29.11.04) 


Date of mailmg of the international search report 

14 December, 2004 (14.12.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 

Telephone No. 



Fonn PCT/ISA/2I0 (second sheet) (Januaiy 2004) 



m^mms^ pct/jp2oo4/o 13791 



A. ^m(Dmi'^i^m<o^ m^^w^ (i po ) 

Int.Cl' H01L21/68, H01L21/22, H01L21/324 



iassrfTofcfi/Mssjs m^^wfi^m (i pen 

Int.Cl' H01L21/68, H01L21/22, H01L21/3 24, H01L21/20 5, " 
H01L21/31, H01L2 1/3 6 5, H01L2 1/4 6 9, H01L21/86 



^:^mmm^^^m 1926-1996^ 

B5|s:S^^rall^ff^^^ 1971-200 4^ 

0*HS»llffl^S<2^^ 1994-200 4^ 

^y^mMmmmmm<£kn 1996-2004^ 









A 
A 


JP 11-54593 A (H^S^tS^^^^t) 1 9 9 9. 0 
2. 2 6. [0033], 01-4|g (7T$y— 'feU 

JP 6-236910 A h a:xHj^;^^#:y:) 
1994. 08. 23, [00431 - [00461 , Hl- 


i -4 

1-4 



□ 



rxj #Jc||igrofo2,:s:iifct?feoT:. ai5:fcmwi«^t?BW 
r&j 1^— 5 y— : 



29. 11. 2004 


H^^^^^co^iii0 2.20 04 


03|s:H#gf/t (I SA/J P) 
100 — 8915 


• 

03-3581-1101 1^ 


3 S 


9 14 7 


3 3 9 0 



«5S:PCT/I SA/2 1 0 (Sf2'<— i?) (2004^1^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



jjd FApED TEXT OR DRAWING 
Q BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





ES OR MARKS ON ORIGINAL DOCUMENT 



